Synergistic interaction of proteasome and topoisomerase II inhibition in multiple myeloma.
Multiple myeloma is a malignancy of terminally differentiated plasma cells and is incurable in the majority of the patients. Thus, novel effective treatment regimens are urgently needed. In this study, we examined the effects of co-treatment with proteasome-inhibitor bortezomib and topoisomerase II inhibitor etoposide in multiple myeloma cells lines OPM-2, RPMI-S and NCI-H929. Using the median effect method of Chou and Talalay, we evaluated the combination indices (CI) for simultaneous and sequential treatment schedules. In the sequential treatment schedule, we found strong synergistic effects in all three cell lines, even at low single-agent cytotoxicity levels. When cells were treated simultaneously with both drugs, the synergy was present but less pronounced than in the sequential treatment schedule. The synergistic effects observed in the co-treatment schedules were accompanied by an inhibition of anti-apoptotic effects that were induced by etoposide alone. Namely, bortezomib abrogated both etoposide-induced NF-kappaB activation and etoposide-induced bcl-2 up-regulation. Our data suggest that combining etoposide with bortezomib might be useful for cancer treatment, as bortezomib potentially inhibits counter-regulatory mechanisms of tumor cells, which are induced by topoisomerase II inhibition and which may contribute to acquired chemoresistance.